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Abstract: Previous STM studies of coherent wave processes at the nanoscale have resulted in a number of breakthroughs
related to electron standing waves on surfaces. The experimental discovery of atomic scale phonon standing waves opens a
new page in this rapidly developing research field. Using scanning tunneling microscopy we observed atomic scale
interference patterns on quasi-freestanding WSe2 islands grown on top of graphene. The double atomic size periodicity of
these patterns and the sharp Brillouin zone edge revealed by 2D STM Fourier analysis indicate formation of optical phonon
standing waves due to scattering on intercalating defects supporting these islands. Standing wave patterns corresponding
to resonant and non-resonant phonon scattering regimes were experimentally observed. We also found the symmetry
breaking effect for individual phonon wave packets, one of the unique features distinguishing phonon standing waves.
Although phonon detection mechanisms, responsible for these STM observations, are still not fully understood, vibrational
and electronic anharmonicities play most likely important role here. A significant contribution to the interference contrast
arises from quantum zero-point oscillations.
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Hosted by Alexandar Balatsky * Director of the Institute for Materials Science

For general information contact Caryll Blount, IMS Administrator
caryll@lanl.gov * 665-3950

Institute for Materials Science

The file


